Identification of a non-haem catalase in Salmonella and its regulation by RpoS (sigmaS).
We report the identification and functional analysis of katN, a gene encoding a non-haem catalase of Salmonella enterica serotype Typhimurium. katN, which is not present in Escherichia coli, is located between the yciGFE and yciD E. coli homologues in the Salmonella genome. Its predicted protein product has a molecular weight of 31 826 Da and is similar to the Mn-catalases of Lactobacillus plantarum and Thermus spp. Its product, KatN, was visualized as a 37 kDa protein in E. coli maxicells. A KatN recombinant protein, containing six histidine residues at its C-terminus, was purified, and its catalase activity was observed on a non-denaturing polyacrylamide gel. KatN was also visualized by catalase activity gel staining of bacterial cell extracts. Its expression was shown to be regulated by growth phase and rpoS. Northern blotting indicated that kat forms an operon with the upstream yciGFE genes. A putative rpoS-regulated promoter was identified upstream of yciG. Southern blotting revealed that katN is conserved within Salmonella serovars. katN homologues were found in Pseudomonas aeruginosa, Klebsiella pneumoniae, Klebsiella oxytoca, Enterobacter cloacae and Serratia marcescens. A katN mutation did not appear to affect the hydrogen peroxide (H2O2) response of Salmonella. However, the expression of katN increased the H2O2 resistance of unadapted cells in the exponential phase and of rpoS mutants in stationary phase. Thus, KatN may contribute to hydrogen peroxide resistance in Salmonella in certain environmental conditions.